MAGHETIC 
RESONANCE 
IMAGING 


LIST OF CONTENTS 
AUTHOR INDEX 
KEYWORD INDEX 


Volume 7, 1989 


PERGAMON PRESS new York © Oxford * Beijing © Frankfurt * Sao Paulo * Sydney * Tokyo ® Toronto 





MAGNETIC RESONANCE IMAGING 


An International Journal of Basic Research & Clinical Applications in Medicine 
The Official Publication of the Society for Magnetic Resonance Imaging 


Editors-in-Chief 


John C. Gore 
Department of Diagnostic Radiology 
Yale University School of Medicine 
333 Cedar Street 
New Haven, Connecticut 06510, USA 


Editorial Board 


Leon Axel 
University of Pennsylvania 
Philadelphia, Pennsylvania 


Thomas H. Berquist 
Mayo Clinic 
Rochester, Minnesota 


Paul A. Bottomley 
General Electric Company 
Schenectady, New York 


William G. Bradley 
Huntington Memorial Hospital 
Pasadena, California 


Thomas J. Brady 
Massachusetts General Hospital 
Boston, Massachusetts 


Robert C. Brasch 
University of California 
San Francisco, California 


R. Nick Bryan 
Johns Hopkins School of Medicine 
Baltimore, Maryland 


Laurence P. Clarke 
University of South Florida 
College of Medicine 
Tampa, Florida 


Burton P. Drayer 
Barrow Neurological Institute 
Phoenix, Arizona 


Carl H. Durney 
University of Utah 
Salt Lake City, Utah 


Richard R. Ernst 
Edig. Technische Hochschule 
Zurich, Switzerland 


Margaret A. Foster 
University of Aberdeen 
Aberdeen, Scotland 


Gary D. Fullerton 

University of Texas Health 
Science Center 

San Antonio, Texas 


Jerry D. Glickson 
Dept. of Radiology 
Johns Hopkins Hospital 
Baltimore, Maryland 


E. Mark Haacke 
University Hospitals of Cleveland 
Cleveland, Ohio 


Carlton Hazlewood 
Baylor College of Medicine 
Houston, Texas 


R. Edward Hendrick 

University of Colorado Health 
Sciences Center 

Denver, Colorado 


R. Mark Henkelman 
University of Toronto 
Toronto, Canada 


Robert J. Herfkens 
Duke University Medical Center 
Durham, North Carolina 


Charles B. Higgins 
University of California 
Sen Francisco, California 


G. Neil Holland 
Picker International 
Highland Heights, Ohio 


Thomas L. James 
University of California 
San Francisco, California 


Peter M. Joseph 
University of Pennsylvania 
Philadelphia, Pennsylvania 


Francis W. Smith 
University of Aberdeen 


Aberde 


Aberdeen, 


Robert B. Lufkin 
UCLA Medical Center 
Los Angeles, California 


Andre L. Luiten 
Philips Medical Systems 
Eindhoven, The Netherlands 


William J. Macintyre 
The Cleveland Clinic Foundation 
Cleveland, Ohio 


Albert Macovski 
Stanford University 
Stanford, California 


Nicholas A. Matwiyoff 
University of New Mexico 
Albuquerque, New Mexico 


Andrew A. Maudsley 

University of California 

Veterans Administration Medical Center 
San Francisco, California 


Shirley McCarthy 
Yale University School of Medicine 
New Haven, Connecticut 


Michael T. Modic 
University Hospitals of Cleveland 
Cleveland, Ohio 


Paul R. Moran 
Bowman Gray School of Medicine 
Winston-Salem, North Carolina 


Shoji Naruse 

Koyto Prefectural University 
of Medicine 

Kyoto, Japan 


Jeffrey H. Newhouse 
Columbia-Presbyterian Medical Center 
New York, New York 


en Royal Infirmary 
Foresterhill 
AB9 22ZB, Scotland 


Ray L. Nunnally 
University of Texas 
Dallas, Texas 


C. Leon Partain 

Vanderbilt University School 
of Medicine 

Nashville, Tennessee 


J.M. Pope 
The University of New South Wales 
Kensington, Australia 


lan L. Pykett 
Advanced NMR Systems, Inc. 
Woburn, Massachusetts 


Michel Sauzade 
Institut D’Electronique Fondamentale 
Paris, France 


H. Dirk Sostman 
Duke University Medical Center 
Durham, North Carolina 


David D. Stark 
Massachusetts General Hospital 
Boston, Massachusetts 


Stephen R. Thomas 

University of Cincinnati 
Medical Center 

Cincinnati, Ohio 


Felix W. Wehrli 
University of Pennsylvania 
Philadelphia, Pennsylvania 


Michael W. Weiner 

University of California Veterans 
Administration Medical Center 

San Francisco, California 


George E. Wesbey 
La Jolla Radiology Medical Group 
La Jolla, California 





Editorial Offices: Clinical Articles: Dr. F.W. Smith, Aberdeen Royal Infirmary, Foresterhill, Aberdeen AB9 2ZB, Scotland; or Research Articles: Dr. J. Gore, 
Department of Diagnostic Radiology, Yale University School of Medicine, 333 Cedar St., New Haven, CT 06510, USA. 


Published Bi-monthly. Annual institutional subscription rate (1990): US$250.00; Two-year institutional subscription rate (1990/91): US$475.00; Profes- 
sional subscription rate (1990): US$80.00. Prices are subject to change without notice. Members of the Society of Megnetic Resonance Imaging may 
order personal subscriptions at a concessional rate; details of these rates are available upon request. Notify 8 weeks in advance of address change with 


a copy of the subscription mailing label. Back Issues: Back issues of all previously published volumes, in both hard copy and on microform, are available 
direct from Pergamon offices. 


Copyright © 1989 Pergamon Press plc 


Copyright Notice. it is a condition of publication that manuscripts reigns to this journal have not been published and will not be simultaneously submitted or published elsewhere. By submitting a manuscript, 
the authors agree that the copyright for their article is fe lo the publisher if and when the article is accepted for publication. The copyright covers the exclusive rights to reproduce and distribute 
the article, i ing reprints, photographic reproductions, wicrotorm or any other reproductions of similar nature and translations. No part of this publication may be reproduced, stored in a retrieval system 


or transmitted in any form or by any means, electronic, re] tape, hanical, photocopying, recording or otherwise, without permission in writing from the copyright holder. 


Photocopying information for users in the USA: The Item-Fee Code for this publication indicates that authorization to photocopy items for internal or personal use is granted by the copyright holder ‘or librar- 
ies and other users registered with the Copyright Clearance Center (CCC) Transactional Reporting Service provided the stated fee for copying, beyond that permitted by Section 107 or 108 of the United 
States Copyright Law, is paid. The appropriate remittance of $3.00 per copy per article is paid directly to the Copyright Clearance Center Inc., 27 Congress Street, Salem, MA 01970. 

Permission for other use. The copyright owner's consent does not extend to copying for general distribution, for promotion, for creating new works, or for resale. Specific written permission must be obtained 
from the publisher for copying. Please contact the Subsidia:y Rights Manager at either Pergamon Press, Inc. or Pergamon Press plc. 


The Item-Fee code for this publication is: 0730-725X/89 $3.00 + .00 











Printed in the USA 





Magnetic Resonance Imaging, Vol. 7, pp. 697-710, 1989 0730-725X/89 $3.00 + .00 
Printed in the USA. All rights reserved. Copyright © 1989 Pergamon Press plc 


LIST OF CONTENTS 


Volume 7, 1989 





VOLUME 7, NUMBER 1 


CONTENTS 
@ ORIGINAL CONTRIBUTIONS 


Hepatic Metastases: Rat Models for Imaging Research 
M. Chia-Mei Chen, Y-M. Tsang, D.D. Stark, R. Weissleder, S. Saini, J. Brandhorst, D.L. White, 
B.L. Engelstad, and J.T. Ferrucci 


Assessment of 7, Time Course Changes and Tissue-Blood Ratios After Gd-DTPA Administration 
in Brain Tumors 


K. Yoshida, M. Furuse, Y. Kaneoke, K. Saso, S. Inao, Y. Motegi, K. Ichihara, and A. Izawa 


Quantitative Magnetic Resonance Imaging of Vertebral Bodies: A 7, and 7, Study 
J.P.R. Jenkins, M. Stehling, G. Sivewright, D.S. Hickey, V.F. Hillier, and I. Isherwood 


Thermoregulatory Consequences of Cardiovascular Impairment during NMR Imaging 
in Warm/Humid Environments 
E.R. Adair and L.G. Berglund 


Marrow Infarction in Sickle Cell Anemia: Correlation with Marrow Type and Distribution by MRI 
V.M. Rao, D.G. Mitchell, M.D. Rifkin, R.M. Steiner, D.L. Burk, Jr., D. Levy, and S.K. Ballas 


Vascular Morphology by Three-Dimensional Magnetic Resonance imaging 
H.E. Cline, W.E. Lozensen, R.J. Herfkens, G.A. Johnson, and G.H. Glover 


Post-Pneumonectomy Evaluation of the Chest: A Prospective Comparative Study of MRI with CT 
J.P. Laissy, G. Rebibo, P.M. Trotot, M.T. Iba Zizen, E.A. Cabanis, and M. Benozio 


Intensity Dependence of Flow Signal in Slice Selective Velocity Measurements 
D. Saloner 


MR Imaging of Model Fluid Velocity Profiles 
K.A. Kraft, P.P. Fatouros, D.Y. Fei, S.E. Rittgers, and P.R.S. Kishore 


697 





Effect of Hyperosmotic Mannitol on Magnetic Resonance Relaxation Parameters in Reperfused 
Canine Myocardial Infarction 

D.D. Miller, D.L. Johnston, D. Dragotakes, J.B. Newell, T. Aretz, H.L. Kantor, T.J. Brady, 
and R.D. Okada 


In Vivo Detection of Applied Electric Currents by Magnetic Resonance Imaging 
M. Joy, G. Scott, and M. Henkelman 


Magnetic Resonance Imaging of the Penis: Normal Anatomy 
L. Satragno, C. Martinoli, and G. Cittadini 


@ CASE REPORTS 


Reduced Blood Flow in the Transverse Sinus Visualized by Ultra Low Field Magnetic 
Resonance Imaging 
L-O. Wahlund, J. Saaf, Y. Freund, O. Marions, and U. Rudberg 


Intrauterine Diagnosis of Hydranencephaly by Magnetic Resonance 
A. Aguirre Vila-Coro and R. Dominguez 


@ TECHNICAL NOTE 


The Alterations of Magnetic Resonance Relaxation Parameters in Excised Myocardial Tissue During 
NMR Spectroscopy: The Effects of Time, Environmental Exposure and TTC Staining 
P. Liu, D.L. Johnston, T.J. Brady, D.M. Lutrario, and R.D. Okada 


@ BOOK REVIEWS 


Index of European Radiological Journals 1985-1987 
Edited by J. Sauvegrain 
Reviewed by F.W. Smith 


Atlas d’Irm de Encephale et de la Moelle 
E.A. Cabanis and D. Doyon 
Reviewed by F.W. Smith 


Voyage au Pays des Protons 
D. Balériaux and A. Coussement 
Reviewed by F.W. Smith 


Magnetic Resonance Imaging 
D. Stark and W.G. Bradley 
Reviewed by F.W. Smith 


Magnetic Resonance Annual 1988 
Edited by H.Y. Kressel 
Reviewed by F.W. Smith 


Magnetic Resonance Imaging: Basic Principles 
S.W. Young 
Reviewed by F.W. Smith 





Quality Assurance and Image Artifacts in Magnetic Resonance Imaging 


R.J.R. Knowles and J.A. Markisz 
Reviewed by F.W. Smith 





VOLUME 7, NUMBER 2 


CONTENTS 
@ ORIGINAL CONTRIBUTIONS 


Pulse Sequence Optimization for 7,-Weighted MR Imaging of the Brain 
E.C. Unger, J.S. McGlone, and M.S. Silver 


Implementation and Evaluation of Data Compression of MR Images 
F.A. Howe 


In Vivo Muscle Magnetic Resonance Spectroscopy in a Family with Mitochondrial Cytopathy: 
A Defect in Fat Metabolism 


P.A. Narayana, J.M. Slopis, E.F. Jackson, J.D. Hazle, M.V. Kulkarni, and I.J. Butler 


Regional Variation in Rat Brain Proton Relaxation Times and Water Content 
J.A.O. Besson, S.G. Greentree, M.A. Foster, and J.E. Rimmington 


Mechanical Ventilation of the Neonate During Magnetic Resonance Imaging 
J.E. McGowan and A. Erenberg 


MR Imaging of Acute Cortical Venous Infarction: Preliminary Experience with an Animal Model 
R.D. Secrist, V. Traynelis, and S.S. Schochet, Jr. 


Doubly Tuned Solenoidal Resonators for Small Animal Imaging and Spectroscopy at 1.5 Tesla 
D. Ballon, M.C. Graham, S. Miodownik, and J.A. Koutcher 


Gradient-Echo Imaging of Hemorrhage at 1.5 Tesla 
E.C. Unger, M.S. Cohen, and T.R. Brown 


In Vitro 4 MHz NMR Proton Relaxation Times and In Vitro Mechanical Behavior 
at Low Extension of Human Common Carotid Arterial Wall 
A. Constantinesco, P. Gries, P. Vinee, B. Heckert, and P. Carlier 


Degenerative Cartilage Lesions of the Hip— Magnetic Resonance Evaluation 
G. Bongartz, E. Bock, T. Horbach, and H. Requardt 


Noninvasive Localization of Parathyroid Adenomas: A Comparison of X-Ray Computerized 
Tomography, Ultrasound, Scintigraphy and MRI 
W.A. Erdman, N.A. Breslau, J.C. Weinreb, P. Weatherall, H. Setiawan, R. Harrell, and W. Snyder 


MR Evaluation of Giant Cell Tumors of the Tendon Sheath 
C.S. Sherry and S.E. Harms 


699 





Feasibility of Fast MR Imaging of the Liver at 1.5 T 
B. Raval, S. Mehta, P. Narayana, and M. Kulkarni 


Synovial Sarcoma: MR Imaging 
H. Mahajan, J.G. Lorigan, and A. Shirkhoda 


Magnetic Resonance Imaging of Pediatric Spinal Dysraphism 
M.A. Rindahl, P.M. Colletti, C.S. Zee, and P. Taber 


Ultra Low Field Brain in HIV Transfusion Infected Patients 
Y. Freund-Levi, J. Saaf, L.-O. Wahlund, and L. Wetterberg 


In Vivo Measurements of 7, Relaxation Times of *!P-Metabolites in Human Skeletal Muscle 
C. Thomsen, K.E. Jensen, and O. Henriksen 


@ TECHNICAL NOTE 


Proton Decoupled “C NMR Imaging 
B.E. Hammer 


@ NEW PATENTS 


New Patents and Published Patent Applications from the United States and Over 30 Other Countries 





VOLUME 7, NUMBER 3 


CONTENTS 
@ ORIGINAL CONTRIBUTIONS 


Improved Sensitivity of MRI in Multiple Sclerosis by Use of Extensive Standardized Procedures 
F.L. Van de Vyver, L. Truyen, 3. Gheuens, H.R. Degryse, G.V. Peersman, and J.-J. Martin 


Analysis of Imaging Axes Significance in Motion Artifact Suppression Technique (MAST™): 
MRI of Turbulent Flew and Motion 
J.L. Duerk and P.M. Pattany 


Transverse Relaxation Rate Enhancement Caused by Magnetic Particulates 
P.A. Hardy and R.M. Henkelman 


In Vivo 7, Characterization of Genetically Induced Muscle Atrophy 
L.K. Misra and P.A. Narayana 


Magnetic Resonance Imaging of Malignant Fibrous Histiocytoma 
H. Mahajan, E.E. Kim, S. Wallace, R. Abello, R. Benjamin, and H.L. Evans 


1H-NMR Relaxation Times and Water Content of Red Blood Cells from Chronic Alcoholic 
Patients During Withdrawal 


J.A.O. Besson, D.N. Wheatley, E.R. Skinner, and M.A. Foster 
700 





Iophendylate or Spillage from Epidermoid—A Diagnostic Dilemma on Cranial MR Imaging 
R.K. Gupta, A. Jena, and S. Kumar 


Abdominal Applications of Fast MR Imaging: A Comparison of Fast Field Echo (FFE) 
and Spin Echo (SE) Pulse Sequences 
L. Te Strake, N.J.M. Freling, R.L. Kamman, E.L. Mooyaart, H. Doorenbos, and H.S. Koops 


@ TECHNICAL NOTE 
Simple Formulae for the Calculation of Rho, 7, and 7, from a Properly Designed Diagnostic NMR 


Experiment 
C.J.G. Bakker and M.A. Moerland 


@ REVIEW ARTICLE 
Biological Effects of Weak Electromagnetic Fields from 0 Hz to 200 MHz: A Survey of the Literature 


with Special Emphasis on Possible Magnetic Resonance Effects 
G.J. Beers 


@ CASE REPORT 


Paranasal Sinus Mucocele: Unusual MR Manifestations at 1.5 T 
A.E. Flanders and V.M. Rao 


@ BOOK REVIEW 

MRI: Acceptance Testing and Quality Control—The Role of the Clinical Medical Physicist 
Robert L. Dixon, Ed. 

Reviewed by Scott K. Holland 

@ NEW PATENTS 


New Patents and Published Patent Applications from the United States and Over 30 Other Countries 





VOLUME 7, NUMBER 4 


CONTENTS 
@ ORIGINAL CONTRIBUTIONS 


Variations of the 'H Spin-Lattice Relaxation in a Fatty Liver Model as Compared to Normal Liver 
P. Fantazzini, L. Lendinara, and F. Novello 


MR Assessment of Spinal Metastases Using the Late 26 Sequence 
A. Greco and N. Palmer 


Two-Exponential Analysis of Spin-Spin Proton Relaxation Times in MR Imaging Using Surface Coils 
L.R. Schad, G. Brix, W. Semmler, F. Giickel, and W. J. Lorenz 


701 


351 


357 





Are Hepatic and Muscle 7, Values Different at 0.5 and 1.5 Tesla? 
M.E. Bernardino, J.C. Chaloupka, J.A. Malko, J.L. Chezmar, and R.C. Nelson 


Fat/Water Quantitation and Differential Relaxation Time Measurement Using Chemical Shift 
Imaging Technique 
C.S. Poon, J. Szumowski, D.B. Plewes, P. Ashby, and R.M. Henkelman 


Very Slow In-Plane Flow with Gradient Echo Imaging 
R.M. Henkelman, E.R. McVeigh, A.P. Crawley, and W. Kucharczyk 


The Use of In Vitro Magnetic Resonance Tissue Studies to Optimise Pulse Sequences in the Imaging of 
Intracranial Haemorrhage 
A. Jenkins, J. Patterson, D.M. Hadley, B.R. Condon, and G.M. Teasdale 


Nonlinear Display of NMR 7, and 7, images Taking Into Account Precision and Visual Perception 
M.A. Moerland and C.J.G. Bakker 


NMR Study of Water Exchange Across the Hepatocyte Membrane 
G. Bacic, J.C. Alameda, Jr., A. Iannone, R.L. Magin, and H.M. Swartz 


Liposomal Gd-DTPA: Effect of Encapsulation on Enhancement of Hepatoma Model by MRI 
E.C. Unger, P. MacDougall, P. Cullis, and C. Tilcock 


31P.Spectroscopy of Head and Neck Tumors — Surface Coil Technique 
T. Vogl, F. Peer, H. Schedel, V. Reiman, S. Holtman, C. Rennschmid, R. Sauter, and J. Lissner 


@ NEW PATENTS 


New Patents and Published Patent Applications from the United States and Over 30 Other Countries 





VOLUME 7, NUMBER 5 


CONTENTS 


@ ORIGINAL CONTRIBUTIONS 


Spin-Lock Techniques and CPMG Imaging Sequences: A Critical Appraisal of 7,» Contrast at 0.15 T 
R.V. Mulkern, S. Patz, M. Brooks, D.C. Metcalf, and F.A. Jolesz 


Retrospective Cardiac Gating: A Review of Technical Aspects and Future Directions 
G.W. Lenz, E.M. Haacke, and R.D. White 


High Field Imaging of the Normal Pancreas 
M. Piccirillo, A. Bourque, S. McCarthy, and R. Lange 


NMR Studies in the Relapsing Experimental Allergic Encephalomyelitis (EAE) Model of 
Multiple Sclerosis in the Strain 13 Guinea Pig 
S.J. Karlik, C. Wong, J.J. Gilbert, and J.H. Noseworthy 


702 





Perfluorocarbon Imaging In Vivo: A °F MRI Study in Tumor-Bearing Mice 
R.P. Mason, P.P. Antich, E.E. Babcock, J.L. Gerberich, and R.L. Nunnally 


Implementation of Mixed Bandwidth MRI Pulse Sequences Using a Single Analog Lowpass Filter 
J.P. Mugler III and J.R. Brookeman 


Internal Derangement of the Temporomandibular Joint: Radiologic Staging with Clinical, Surgical, 
and Pathologic Correlation 
K.P. Schellas 


Heterogeneous Signal Intensity in Magnetic Resonance Images of Hypertrophied Left Ventricular 
Myocardium 


R. Zahler, D. Chelmow, J. Gore, K. Wilkens, C. Pope, H.D. Sostman, R. Meese, R. Negro-Vilar, 
R.J. Herfkens, F.J. Wackers, and B.L. Zaret 


MRI of Inflammatory Synovial Processes 
R.B. Sanchez and S.F. Quinn 


Magnetic Ports in Tissue Expanders— A Caution for MRI 
M.D. Liang, K. Narayanan, and E. Kanal 


One-Dimensional Chemical Shift Imaging of Fluorinated Neuroleptics in Rat Brain In Vivo by 


1°F NMR Rotating Frame Zeugmatography 
T. Nakada and I.L. Kwee 


@ RAPID COMMUNICATIONS 


Pre-operative Localized In Vivo Proton Spectroscopy in Cerebral Tumors at 4.0 Tesla—First Results 
J.H. Langkowski, J. Wieland, H. Bomsdorf, D. Leibfritz, M. Westphal, W. Offerman, and R. Maas 


31P NMR Measurements 7, Relaxation Times of Metabolites in Human Skeletal Muscle In Vivo 
C. Thomsen, K.E. Jensen, and O. Henriksen 


@ CASE REPORTS 


Cystic Lymphangioma in the Adult: An Unusual Axillary Mass 
R.C. Smith, H.H. Sherk, C. Kollmer, and M.C. Javitt 


MRI of Unilateral Facial Hypertrophy 
S.J. Gordin, O.F. Gabriele, and W.L. Higgins 


MRI Findings in Osteofibrous Dysplasia 
R. Dominguez, J. Saucedo, and M. Fenstermacher 


Avascular Necrosis of the Capitate Demonstrated on a 0.064 T Magnet 
T.M. Haygood, B. Eisenberg, M.B. Hays, J.F. Garcia, and M.R. Williamson 


@ TECHNICAL NOTE 


Pulse Sequence Optimization for Use with a Biopsy Needle in MRI 
S. Sinha, U. Sinha, R. Lufkin, and W. Hanafee 


703 





@ NEW PATENTS 


New Patents and Published Patent Applications from the United States and Over 30 Other Countries 





VOLUME 7, NUMBER 6 


CONTENTS 


@ ORIGINAL CONTRIBUTIONS 


Computer-Assisted Design of Surface Coils Used in Magnetic Resonance Imaging. I. The Calculation 
of the Magnetic Field 
J.H. Letcher 


Computer-Assisted Design of Surface Coils Used in Magnetic Resonance Imaging. II. Rotational 
Discrimination Nonlinear Regression Analysis and the Design of Surface Coils 
J.H. Letcher 


Computer-Assisted Design of Surface Coils Used in Magnetic Resonance Imaging. III. The Design 
and Construction of Two Long Twin Axial Antennae for Imaging of the Whole Human Spine 
W.S. Yamanashi, P.D. Lester, and J.H. Letcher 


A New Method for Characterization of Low Grade Gliomas Using Ultra Low Field Magnetic 
Resonance Imaging 


L.-O. Wahlund, J. Boethius, E. Kindstrand, O. Marions, J. Saaf, and L. Wetterberg 


MRI Gradient Fields Increase Brain Mannitol Space 
H.J. Garber, W.H. Oldendorf, L.D. Braun, and R.B. Lufkin 


Assessment of Mitral Regurgitation by Magnetic Resonance Imaging 
D. Glogar, S. Globits, A. Neuhold, and H. Mayr 


Superparamagnetic Iron Oxide Nanoparticles as a Liver MRI Contrast Agent: Contribution of 
Microencapsulation to Improved Biodistribution 
D. Pouliquen, R. Perdrisot, A. Ermias, S. Akoka, P. Jallet, and J.J. Le Jeune 


Correlation Between Liver Iron Content and Magnetic Resonance Imaging in Rats 
J. Israel, E. Unger, K. Buetow, T. Brown, B. Blumberg, and W.T. London 


Lesions Involving the Fourth Ventricle Evaluated by CT and MR: A Comparative Study 
T.J. Barloon, W.T.C. Yuh, F.L. Chiang, S.C.S. Kao, Y. Sato, and M. Mehringer 


Nuclear Magnetic Resonance Relaxometry of the Normal Heart: Relationship Between Collagen 
Content and Relaxation Times of the Four Chambers 


T.D. Scholz, S.R. Fleagle, T.L. Burns, and D.J. Skorton 


Negative Gastrointestinal Contrast Enhancement and Image Distortion Induced by Superparamagnetic 
Particles at 0.02 Tesla 


P. Niemi, H. Paajanen, P.-A. Hals, M. Tertti, M. Komu, and M. Kormano 


704 





A Method for MR Quantification of Flow Velocities in Blood and CSF Using Interleaved 
Gradient-Echo Pulse Sequences 


F. Stahlberg, J. Mogelvang, C. Thomsen, B. Nordell, M. Stubgaard, A. Ericsson, G. Sperber, 
D. Greitz, H. Larsson, O. Henriksen, and B. Persson 


Treatment-Related Central Nervous System Toxicity: MR Imaging Evaluation with CT and Clinical 
Correlation 


M.B. Hazuka, J.J. Kinzie, K.A. Davis, and D.A. DeBoise 


A Comparative Study of the Accuracy of Ultrasound, X-Ray CT and Low Field MRI in the 
Demonstration of Cervical and Uterine Malignancy 

F.W. Smith, G.R. Cherryman, A.P. Bayliss, W.T. Fullerton, A.N.R. Law, E.M. Robertson, 
J. Weir, R.T. Donald, and J.R. Mallard 


@ CASE REPORTS 


MRI of Polysplenia Syndrome 
J.S. Jelinek, P.L. Stuart, S.L. Done, N. Ghaed, and S.A. Rudd 


Hepatic Focal Nodular Hyperplasia: New MR Findings 
M. El Rahman, K.C.P. Li, and P.R. Ros 


Metastasizing Chordoma in Early Childhood: Report of a Case at 1.5 T 
K.M. Horton, M.S. Levey, F.A. Owl-Smith, R.G. Azizkhan, and M.L. Schiebler 


@ LETTERS TO THE EDITORS 
R.C. Lange 


Response to Letter by Robert C. Lange 
C.L. Janus 


@ LIST OF CONTENTS, AUTHOR INDEX, KEYWORD INDEX, VOLUME 7, 1989 


@ NEW PATENTS 


New Patents and Published Patent Applications from the United States and Over 30 Other Countries 








Abello, R., 283 
Adair, E.R., 25 


Aguirre Vila-Coro, A., 105 


Akoka, S., 619 
Alameda, J.C., Jr., 411 
Antich, P.P., 475 
Aretz, T., 79 

Ashby, P., 369 
Azizkhan, R.G., 689 


Babcock, E.E., 475 
Bacic, G., 411 
Bakker, C.J.G., 305, 405 
Ballas, S.K., 39 
Ballon, D., 155 
Barloon, T.J., 635 
Bayliss, A.P., 677 
Beers, G.J., 309 
Benjamin, R., 283 
Benozio, M., 55 
Berglund, L.G., 25 
Bernardino, M.E., 363 
Besson, J.A.O., 141, 289 
Blumberg, B., 629 
Bock, E., 179 
Boethius, J., 599 
Bomsdorf, H., 547 
Bongartz, G., 179 
Bourque, A., 457 
Brady, T.J., 79, 109 
Brandhorst, J., 1 
Braun, L.D., 605 
Breslau, N.A., 187 
Brix, G., 357 
Brookeman, J.R., 487 
Brooks, M., 437 
Brown, T.R., 163, 629 
Buetow, K., 629 
Burk, D.L., Jr., 39 
Burns, T.L., 643 
Butler, I.J., 133 


Cabanis, E.A., 55 
Carlier, P., 173 


Chaloupka, J.C., 363 
Chelmow, D., 517 
Chen, M.C.-M., 1 
Cherryman, G.R., 677 
Chezmar, J.L., 363 
Chiang, F.L., 635 
Cittadini, G., 95 
Cline, H.E., 45 
Cohen, M.S., 163 
Colletti, P.M., 217 
Condon, B.R., 395 
Constantinesco, A., 173 
Crawley, A.P., 383 
Cullis, P., 417 


Davis, K.A., 669 
DeBoise, D.A., 669 
Degryse, H.R., 241 
Dominguez, R., 105, 567 
Donald, R.T., 677 
Done, S.L., 681 
Dorrenbos, H., 297 
Dragotakes, D., 79 
Duerk, J.L., 251 


Eisenberg, B., 571 
El Rahman, M., 687 
Engelstad, B.L., 1 
Erdman, W.A., 187 
Erenberg, A., 145 
Ericsson, A., 655 
Ermias, A., 619 
Evans, H.L., 283 


Fantazzini, P., 343 
Fatouros, P.P., 69 
Fei, D.Y., 69 
Fenstermacher, M., 567 
Ferrucci, J.T., 1 
Flanders, A.E., 333 
Fleagle, S.R., 643 
Foster, M.A., 141, 289 
Freling, N.J.M., 297 
Freund, Y., 101 

706 





AUTHOR INDEX, VOLUME 7, 1989 


Freund-Levi, Y., 225 
Fullerton, W.T., 677 
Furuse, M., 9 


Gabriele, O.F., 565 
Garber, H.J., 605 
Garcia, J.F., 571 
Gerberich, J.L., 475 
Ghaed, N., 681 
Gheuens, J., 241 
Gilbert, J.J., 463 
Globits, S., 611 
Glogar, D., 611 
Glover, G.H., 45 
Gordin, S.J., 565 
Gore, J., 517 
Graham, M.C., 155 
Greco, A., 351 
Greentree, S.G., 141 
Greitz, D., 655 
Gries, P., 173 
Giickel, F., 357 
Gupta, R.K., 293 


Haacke, E.M., 445 

Hadley, D.M., 395 

Hals, P.-A., 649 

Hammer, B.E., 235 

Hanafee, W., 575 

Hardy, P.A., 265 

Harms, S.E., 195 

Harrell, R., 187 

Haygood, T.M., 571 

Hays, M.B., 571 

Hazle, J.D., 133 

Hazuka, M.B., 669 

Heckert, B., 173 

Henkelman, M., 89 

Henkelman, R.M., 265, 369, 
383 

Henriksen, O., 231, 557, 655 

Herfkens, R.J., 45, 517 

Hickey, D.S., 17 

Higgins, W.L., 565 





Hillier, V.F., 17 
Holland, S.K., 339 
Holtman, S., 425 
Horbach, T., 179 
Horton, K.M., 689 
Howe, F.A., 127 


Iannone, A., 411 
Ichihara, K., 9 
Inao, S., 9 
Isherwood, I., 17 
Israel, J., 629 
Izawa, A., 9 


Jackson, E.F., 133 
Jallet, P., 619 

Janus, C.L., 693 
Javitt, M.C., 561 
Jelinek, J.S., 681 
Jena, A., 293 

Jenkins, A., 395 
Jenkins, J.P.R., 17 
Jensen, K.E., 231, 557 
Johnson, G.A., 45 
Johnston, D.L., 79, 109 
Jolesz, F.A., 437 

Joy, M., 89 


Kamman, R.L., 297 
Kanal, E., 541 
Kaneoke, Y., 9 
Kantor, H.L., 79 
Kao, S.C.S., 635 
Karlik, S.J., 463 
Kim, E.E., 283 
Kindstrand, E., 599 
Kinzie, J.J., 669 
Kishore, P.R.S., 69 
Kollmer, C., 561 
Komu, M., 649 
Koops, H.S., 297 
Kormano, M., 649 
Koutcher, J.A., 155 
Kraft, K.A., 69 
Kucharczyk, W., 383 
Kulkarni, M.V., 133, 203 
Kumar, S., 293 
Kwee, I.L., 543 


Laissy, J.P., 55 
Lange, R.C., 457, 693 
Langkowski, J.H., 547 
Larsson, H., 655 

Law, A.N.R., 677 


Le Jeune, J.J., 619 
Leibfritz, D., 547 
Lendinara, L., 343 
Lenz, G.W., 445 
Lester, P.D., 591 


Letcher, J.H., 581, 585, 591 


Levey, M.S., 689 
Levy, D., 39 

Ei. BCP Ge 
Liang, M.D., 541 
Lissner, J., 425 

Liu, P., 109 
London, W.T., 629 
Lorensen, W.E., 45 
Lorenz, W.J., 357 
Lorigan, J.G., 211 
Lufkin, R.B., 575, 605 
Lutrario, D.M., 109 


Maas, R., 547 
MacDougall, P., 417 
Magin, R.L., 411 
Mahajan, H., 211, 283 
Malko, J.A., 363 
Mallard, J.R., 677 
Marions, O., 101, 599 
Martin, J.-J., 241 
Martinoli, C., 95 
Mason, R.P., 475 
Mayr, H., 611 
McCarthy, S., 457 
McGlone, J.S., 119 
McGowan, J.E., 145 
McVeigh, E.R., 383 
Meese, R., 517 
Mehringer, 635 
Mehta, S., 203 
Metcalf, D.C., 437 
Miller, D.D., 79 
Miodownik, S., 155 
Misra, L.K., 277 
Mitchell, D.G., 39 


Moerland, M.A., 305, 405 


Mogelvang, J., 655 
Mooyart, E.L., 297 
Motegi, Y., 9 
Mugler, J.P., III, 487 
Mulkern, R.V., 437 


Nakada, T., 543 


Narayana, P.A., 133, 203, 277 


Narayanan, K., 541 
Negro-Vilar, R., 517 
Nelson, R.C., 363 


707 





Neuhold, A., 611 
Newell, J.B., 79 
Niemi, P., 649 
Nordell, B., 655 
Noseworthy, J.H., 463 
Novello, F., 343 
Nunnally, R.L., 475 


Offerman, W., 547 

Okada, R.D., 79, 109 
Oldendorf, W.H., 605 
Owl-Smith, F.A., 689 


Paajanen, H., 649 
Palmer, N., 351 
Pattany, P.M., 251 
Patterson, J., 395 
Patz, S., 437 

Peer, F., 425 
Peersman, G.V., 241 
Perdrisot, R., 619 
Persson, B., 655 
Piccirillo, M., 457 
Plewes, D.B., 369 
Poon, C.S., 369 
Pope, C., 517 
Pouliquen, D., 619 


Quinn, S.F., 529 


Rao, V.M., 39, 333 
Raval, B., 203 
Rebibo, G., 55 
Reiman, V., 425 
Rennschmid, C., 425 
Requardt, H., 179 
Rifkin, M.D., 39 
Rimmington, J.E., 141 
Rindahl, M.A., 217 
Rittgers, S.E., 69 
Robertson, E.M., 677 
Ros, P.R., 687 
Rudberg, U., 101 
Rudd, S.A., 681 


Saaf, J., 101, 225, 599 
Saini, S., 1 

Saloner, D., 61 
Sanchez, R.B., 529 
Saso, K., 9 

Sato, Y., 635 
Satragno, L., 95 
Saucedo, J., 567 








Sauter, R., 425 
Schad, L.R., 357 
Schedel, H., 425 
Schellas, K.P., 495 
Schiebler, M.L., 689 
Schochet, S.S., Jr., 149 
Scholz, T.D., 643 
Scott, G., 89 
Secrist, R.D., 149 
Semmler, W., 357 
Setiawan, H., 187 
Sherk, H.H., 561 
Sherry, C.S., 195 
Shirkhoda, A., 211 
Silver, M.S., 119 
Sinha, S., 575 
Sinha, U., 575 
Sivewright, G., 17 
Skinner, E.R., 289 
Skorton, D.J., 643 
Slopis, J.M., 133 
Smith, F.W., 115, 116, 117, 118, 
677 
Smith, R.C., 561 
Snyder, W., 187 
Sostman, H.D., 517 


Sperber, G., 655 
Stahlberg, F., 655 
Stark, D.D., 1 
Stehling, M., 17 
Steiner, R.M., 39 
Stuart, P.L., 681 
Stubgaard, M., 655 
Swartz, H.M., 411 
Szumowski, J., 369 


Taber, P., 217 

Te Strake, L., 297 
Teasdale, G.M., 395 

Tertti, M., 649 

Thomsen, C., 231, 557, 655 
Tilcock, C., 417 

Traynelis, V., 149 

Trotot, P.M., 55 

Truyen, L., 241 

Tsang, Y.-M., 1 


Unger, E.C., 119, 163, 417, 629 


Van de Vyver, F.L., 241 
Vinee, P., 173 
Vogl, T., 425 


Wackers, F.J., 517 
Wahiund, L.-O., 101, 225, 599 
Wallace, S., 283 
Weatherall, P., 187 
Weinreb, J.C., 187 
Weir, J., 677 
Weissleder, R., 1 
Westphal, M., 547 
Wetterberg, L., 225, 599 
Wheatley, D.N., 289 
White, D.L., 1 

White, R.D., 445 
Wieland, J., 547 
Wilkens, K., 517 
Williamson, M.R., 571 
Wong, C., 463 


Yamanashi, W.S., 591 
Yoshida, K., 9 
Yuh, W.T.C., 635 


Zahler, R., 517 
Zaret. B.L., 517 
Fee, CD 207 
Zizen, M.T.I., 55 





KEYWORD INDEX, VOLUME 7, 1989 


'H MRI, 475 

13C NMR, 235 

19F MRI, 475, 543 
31P_NMR spectroscopy, 231 


Abdominal application, 297 
Animal imaging, 155 
Animal model, 1 

Aorta, 45 

Arterial wall, 173 

Arthritis, 495 

Artifact reduction, 251 
Avascular necrosis, 495 
Azygous continuation, 681 


Bandwidth, 487 

Birth weight, 145 

Blood, 655 

Blood-brain barrier (BBB), 9 

Blood-brain barrier permeabil- 
ity, 605 

Body temperature, 25 

Bone infarction, 39 

Brain, 225 

Brain diseases, 669 

Brain, effects of irradiation on, 
669 

Brain hemorrhage, 149 

Brain, MR studies, 669 

Brain studies, 241 

Brain tumor, 9 


CSF, 655 

Cancer, 425 

Cardiac MR, 109 

Cardiac imaging, 445 

Cardiac triggering, 119 

Cardiovascular, 45 

Carotid artery, 45 

Cartilage disorders, 179 

Cerebral blood vessels, occlu- 
sion, veins, 149 

Chemical-shift imaging, 369 

Chemotherapy changes, 211 

Chordoma, 689 

Chronic alcoholism, 289 


Color Doppler imaging, 611 

Computed tomography, 635 

Computer-assisted classification, 
599 

Computerized tomography, 187 

Congenital heart disease, 681 

Congenital spinal anomalies, 
MRI, 217 

Contrast agent, 417, 619, 649 


Data analysis, 357 

Data compression, 127 
Data sampling period, 487 
Deadspace, 145 
Decoupling, 235 
Degeneration, 495 
Degenerative arthritis, 179 
Demyelinating disease, 241 
Demyelination, 463 
Density, 89 

Design of MRI coils, 585 
Diagnosis, 105 

Diffusion, 411 

Display techniques, 405 


Elasticity, 173 

Electric current, 89 

Electromagnetic field effects, 
605 

Electromagnetic fields, 309 

End-tidal carbon dioxide levels 
(ETCO,), 145 

Epidermoid, 293 

Experiment design, 405 


Experimental allergic encephalo- 


myelitis, 463 
Extradural, 351 


FISP, 163 
FLASH, 163 
Fast field echo, 297 
Fast imaging, 445 
Fast magnetic resonance imag- 
ing, 203 
709 


Fat metabolism, 133 

Fatty liver model, 343 
Ferromagnetics, 649 

Flow, 655 

Flow imaging, 69, 445 

Flow velocity quantitation, 61 
Fluorocarbon, 475 
Fluphenazine, 543 

Fourth ventricular lesions, 635 


Gadolinium-DTPA, 9 

Glioma, 599 

Gradient echo, 655 

Gradient moments, 251 
Gradient-echo imaging, 163, 445 


HIV transfusion injection, 225 
Heart rate, 145 

Heart, 45 

Heat loss, 25 

Helmholtz coil, 179 
Hemifacial spasm, 565 
Hemihypertrophy, 565 
Hemodynamics, 69 
Hemorrhage, 163 
Hepatocyte, 411 

Hip, 179 

Human skeletal muscle, 231 
Hydraencephaly, 105 


IR multiexponential behavior, 
343 

Image processing, 517 

Imaging, 235 

In vivo brain tissue, 437 

Inflammation, 495 

Inflow-outflow techniques, 61 

Injury, 495 

Internal derangement, 495 

Intradural, 351 

Intrauterine, 105 

Iophendylate, 293 

Iron, 629 





Left ventricular hypertrophy, 
517 

Lipid 7,, 277 

Liposomes, 417 

Liver tumor, 1 

Liver, 203, 619, 629 

Low bandwidth, 119 

Lung, 55 

Lung, surgery, 55 


MR biopsy needle, 575 

MR, bipolar sequences, 119 

MR relaxation parameters, 109 

MR spectroscopy, 109 

MR studies, 55 

MR tissue characterization, 109 

- MRI artifacts, 575 

MRI, bloodflow, 1C1 

MRI, body, 457 

MRI, pediatric spine, 217 

MRI, spinal dysraphism, 217 

MRI, surface coils, 581 

MRI, synovial, 529 

Magnetic resonance (MR), 9, 45, 
105, 187, 309, 369, 649, 655 

Magnetic resonance, compara- 
tive studies, 55 

Magnetic resonance evaluation, 
203 

Magnetic resonance imaging 
(MRI), 1, 69, 95, 127, 145, 
149, 179, 211, 241, 283, 293, 
297, 333, 351, 357, 417, 487, 
517, 565, 585, 599, 605, 611, 
629, 635, 681, 689 

Magnetic resonance spectros- 
copy, 133, 425 

Magnetic resonance tissue char- 
acterization, 195 

Malignant fibrous histiocytoma, 
283 

Magnetite, 411 

Mannitol, 79 

Marrow infarction, 39 

Mathematical model, 25 

Measurement, 89 

Mechanical rate, 145 

Metastases, 1 

Metastasis, 351 

Microcapsules, 619 

Minimum deadspace manifold, 
145 

Mitochondrial cytopathy, 133 


Mitral regurgitation, 611 
Mucocele, 333 

Multiexponential relaxation, 357 
Multiple sclerosis, 241, 463 
Murine tumors, 475 

Muscle atrophy, 277 

Muscles neoplasm, 195 
Muscular dystrophy, 277 
Myocardial infarction, 79 
Myocardium, 643 


Nanoparticles, 619 

Neonate, 145 

Neuroleptics, 543 

Nonlinear optimization, 585 
Non-mechanical rate, 145 
Normal liver, 343 

Nuclear magnetic resonance, 79 


Optimized RF pulse, 119 
Oxygen saturation (O,Sat), 145 


Pancreas, 457 

Parameter images, 405 
Parathyroid neoplasms, 187 
Pediatric neoplasms, 689 
Pelvic mass, 689 

Penis anatomy, 95 
Phakomatosis, 565 

Phase image, 655 
Polysplenia syndrome, 681 
Proton relaxation times, 289 
Proton relaxometry, 343 


Quantification, 369, 655 
Quantitative magnetic resonance 
imaging, 17 


RF energy deposition, 25 

Rat brain regions, 141 
Receptor imaging, 543 

Red blood cells, 289 
Regressive remodelling, 495 
Relaxation, 411 

Relaxation times, 173, 369 
Respiratory rate, 145 
Restricted skin blood flow, 25 
Rotating frame, 437 


SAR, 25 

SCA, 39 
Scintigraphy, 187 
Signal-to-noise, 487 


710 


Single echo sequence, 119 

Single limb ventilator tubing, 
145 

Sinus, 101 

Sinus inflammatory disease, 333 

Sinus inversus, 681 

Skeletal occlusion, 495 

Slice profile, 61 

Soft tissues neoplasms, 195 

Solenoids, 155 

Spectroscopy, 475 

Spin-lattice relaxation, 437, 643 

Spin-spin relaxation, 643 

Spinal cord (cervical), 241 

Spine, 351 

Superparamagnetic iron oxide, 
619 

Surface coil, 95 

Surface coils, 585 

Sweating, 25 

Synovial sarcoma, 211 


T,, 9 

T, relaxation times, 225, 231 

T, and T, relaxation times, 141, 
357 

Temporomandibular joint 
(TMJ), 495 

Tendons, MR studies, 195 

Thermal discomfort, 25 

Thorax, MR studies, 55 

Three-dimensional, 45 

Thrombosis, 101, 149 

Tissue characterization, 17, 357, 
517, 599, 643 

Transcutaneous oxygen (TcO;) 
and carbon dioxide (TcO;) 
levels, 145 

Trifluoperazine, 543 

Tumor axilla, adult, 561 

Tumors, 425 

Turbulent flow, 251 


Ultra-low field, 101, 599 
Ultra low field magnetic reso- 

nance imaging, 225 
Ultrasound, 187 


Vertebral bodies, 17 


Water 7,, 277 
Water content, 141, 289 





